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L ofcSac^IXE^"* * b3Sed ° n ** ' meM h *° ,a ^ e - whi * * -as filed, unless I 

□ ™s report is based on a translation from the original language into the following language 

which is the language of a translation furnished for the purposes of: — 

□ 

international search (under Rules 12.3 and 23.1(b)) 
Q publication of the international application (under Rule 12.4) 

international preliminaiy examination (under Rules 55.2 and/or 55 J) 

2 ' SS/J tit™™ ° f iDtemfltional Vl®***. this report is based on (replacement sheets which have been I 
£^£3£3£5££ rW * " imUati0n 14 ** in <* "Port as "orVnal^eP 



the international application as originally filed/furnished 
I | the description: 



pages* 



I j the claims: 



received by this Authority on 
received by this Authority on 



as originally filed/fiiraished 



as originally filed/furnished 

as amended (together with any statement) under Article 19 



I I the drawings: 



received by this Authority on 
. received by this Authority on 



received by this Authority on 
received by this Authority on 



as originally filed/furnished 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing, 

The amendments have resulted in the cancellation of: 

E I the description, pages • • 

the claims, Nos. 
□ the drawings, sheets/figs 



□ the sequence listing (specify): 

□ any tables) related to the sequence listing (specify): 



4 - □ ™J report, has been ..established as if (some of) the amendments annexed to this report and listed below had not been 
nuance they have been considered to go beyond the disclosure as filed, as indited in the SuHtaSft?aS 



□ 

the description, pages 
□ the claims, Nos. 



1 j the drawings, sheets/figs 
□ the sequence listing (specify): 

any table(s) related to the sequence listing (specify): 

If item 4 applies, some or all of those sheets may be marked "superseded ' 
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j 1. Statement 








1 Novelty (N) 


Claims 


1-38 


YES 




Claims 


— 


NO 


I inventive step (IS) 


Claims 




YES 




Claims 


1-38 


NO 


1 Industrial applicability (IA) 


Claims 


1-38 


YES 




Claims 




NO 











Relevant documents (from the International Search Report) • 

Dl: WO9530641 Al p rt ' * 

D2: WO9509831 Al 

D3: Cainelli et al; Tetrahedron Lett. 28 (1985), 3369-3372 
D5- : ctiT^ 1 e ! Tetrahed r°n Lett. 41 (1985), 1385-1392* 

2637-2642 J " Chem * S ° C ' Perk±n TranS ' ±n < 1987 >- 

D7 6 - H^^i et c ! al ^ Chem * Pharm - BUl1 - 38 (1990 >' 2092-2096. 
• Hwu et al; Synthesis (1994), 471-474 

D8: ES2073995 Al 

The invention according to claims 1-26 and 33 is directed to a 
process for the manufacturing of NO-donating pharmaceuticals 
in the form of nitrooxy-substituted esters. The process ' 
comprises (1) an esterif ication reaction between a 

SnSTSToi" aCtl r e ° m P° und with * carboxylic acid moiety 
and a diol to form a hydroxy-substituted ester, (2) 
sulfonation of the, hydroxy ester with a sulfonyl chloride to 

s ^fonyl-substituted ester . and (3) substitution with a 
nitrate to form the NO-donating nitrooxy-substituted ester. 

? laim JL S S eCifieS the active compound to be an NSAID or a COX 

1 or ,J° X 2 inhibitor, claims 3-5 contain various structural 

specifications and claim 6 specifies the active compound to be 
Diclofenac or Ketoprofen. Claims 7-22 and 33 contain various 
specifications regarding crystallisation of the product 
reagents, solvents, catalysts, nitrate sources, reaction 
conditions and manufacturing scale. Claim 23 specifies the 
active compound to be Diclofenac, claim 24 concerns the 
chemical purity of the product and claims 25-26 specifies the 
active compound to be Ketoprofen. 

• • • / • • ♦ 
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ence listing . 



I Inte 



Continuation of Box No. I, item 2: 



1. 



a. type of material 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material 

□ in written format 

□ m computer readable form 
a time of filmg^fiirnishing 

□ contained in the international application as filed 

□ filed together with the international application in computer readable form 

□ furnished subsequently to this Authority for the purposes of search and/or examination 
I — I received by this Authority as an amendment* on 



2. 



□ £ addition, m the case that more than one verston or copy of a sequence listing and/or table(s) relating thereto has been 

th™.^ ^SL 1 ^ redstatem f te *at me information inthe subsequent or additional copies is identical to that in 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished 



3. Additional comments: 



f "^nJded? N °' IaPPHeS ' llSting a " d/0r tabk(s) relatedtheret0 > yhiehformpart of the basis of the report, may be marked 
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In case the space in any of the preceding boxes is not sufficient 

Continuation of: Box No. V. 



The invention according to claims 32 and 34-35 is directed to 
sulfonyl intermediates in the process; claims 32 and 35 
specifies these to be sulfonyl-substituted esters of 
Diclofenac and Ketoprofen. 

Dl (page 36, line 4 - page 38; example 1, pages 40-51; page 
47, line 16 - page 49, line 6; claims) describes the 
manufacturing of NO-donating compounds, e.g. nitrooxy- 
substituted esters of Diclofenac and Ketoprofen. The process 
in Dl comprises (1) production of the acid chloride from the 
carboxylic acid, (2) reaction of the acid chloride with a 
halogen-substituted alcohol to form a halogen-substituted 
ester and (3) substitution with AgN0 3 in acetonitrile to form 
the nitrooxy-substituted ester. 

See also D2 (example 1, pages 14-16; the claims), disclosing 
the manufacturing of NO-donating compounds, e.g. nitrooxy- 
substituted esters of Naproxen. 

Dl is considered to represent the closest .prior art. The main 
difference between Dl and the present invention is to use 
sulfonate instead of halide as a leaving group in the nitrate 
substitution, and to use tetraalkylammonium nitrate or another 
metal nitrate than silver nitrate. This solves a number of 
problems, such as expensive reagents (AgN0 3 ) , troublesome 
work-up and an unpure product. 

D3-D8 disclose the manufacturing of nitrooxy-substituted 
compounds through nitrate substitution of sulfonates, 
analogously with step 3 in the process of the present 
invention. The sulfonates are made from the corresponding 
hydroxy compounds and sulfonyl chlorides, analogously with 
step 2 in the present invention. 

The following reagents and solvents are used in D3-D8: 

D3 and D4: tosylate and tetrabutylammonium nitrate in pentane, 
toluene or benzene (corresponding to step 3) ; p-TsCl in CH 2 C1 2 
m the presence of triethylamine and DMAP (corresponding to 
s t 2 ) * 

D5: mesylate and NBu 4 N0 3 in toluene (step 3); MsCl in CH 2 C1 2 in 
the presence of triethylamine (step 2) . 

.../... 
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In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Previous Supplemental Box. 

D6: benzenesulfonate and NBu 4 N0 3 in toluene (step 3) ; pyridine 
(step 2) . 

D7: tosylate, NaN0 3 and a catalytic amount of NBu 4 N0 3 in benzene 
and water (step 3) . 

D8: alkyl or aryl sulfonate (e.g. tosylate) and a metal nitrate 
(e.g. NaN0 3 ) in DMF, dimethylacetamide (DMA), acetonitrile and 
DMSO, all being polar, aprotic solvents (step 3); TsCl in 
piper idine (step 2) . 

D3-D8 disclose reactions analogous with step 2 and 3 in the 
present invention, with the difference that unreacting parts of 
the molecule have a different structure. The invention 
according to claim 11 additionally differs in that the solvent 
in step 2 is not CH 2 C1 2 , pyridine or piperidine. The invention 
according to claim 16 differs in that the nitrate source is a 
salt with a metal of Group I or II (which however does not 
exclude the presence of a tetraalkylammonium nitrate as a phase 
transfer catalyst) . The invention according to claim 21 differs 
from D3-D7 but not from D8 in that the solvent is polar and 
aprotic instead of unpolar and aprotic. 

In attempting to solve the problem of finding a better way of 
manufacturing the NO-donating nitrooxy-substituted esters in 
Dl, the person skilled in the art would get the idea from D3, 
D4, D5 or D6 to use a tetraalkylammonium nitrate instead- of 
AgN0 3 , and to use a sulf onyl-substituted ester instead of a 
halogen-substituted ester as an intermediate. Likewise, he 
would get. the idea from D7 or D8 to use an alkalimetal nitrate 
and a sulf onyl-substituted ester. 

It is furthermore obvious to the person skilled in the art to 
use a hydroxy-substituted ester as a starting material for the 
synthesis of the sulf onyl-substituted ester, and it is also 
obvious that the firsthand choice for the synthesis of the 
hydroxy-substituted ester would be the reaction between a 
suitable diol and either the parent carboxylic acid compound or 
the corresponding acid chloride. 

For these reasons the invention according to present claims 1- 
26 and 32-35 is considered to lack an inventive step in view of 
Dl in combination with any of the documents D3-D8. 

.../... 
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In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Previous Supplemental Box. 

reaaents We Io^ re r gni r d the SpeCific combinations of 

reagents, solvents and reaction conditions that have been 

tZleT, Jf th t PrSSent inVenti ° n for the manufacturing of 
those spedfrc types of products for which support is 

disclosed namely the products in claims 5, 6 23 25 and 2 6 
is not obvious to the person skilled in the art Therefore a 
combination of any of claims S fi ok inererore ' a 

4, 9 10 11 ,nH tq CJ f lms 5 '. 6 ' 23 < 2 5 and 26 with claims 3, 
step. ^ bS conside ^d to involve an inventive 

to e theTr9°? ^ C ° rding t0 ClaimS 27 ~ 31 and 36 ~38 is directed 

crvstLl^rf °^ )eth ° Xy3 " ethyl ester of Diclofenac in 
crystalline form. This compound is known from Dl in an 

unspecified form. Since the mere crystallisation or a known 

compound is considered to constitute common practise? and since 

crysSlis^r Cted ° r inVentive «>uld be identified in "he 
crystallisation process as described in present claims 7-ft f ho 

ia n irL i0 L:e C nt rding , t0 ^ 2? " 31 ^ ^^TiVc^nsLered IT 
In summary, the invention according to present claims 1-38 i <, 
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